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Nitrofurazone (NF), part ofalarge and clin-
ically useful class ofantibacterial nitroaro-
matic agents, was tested for its effects on
reproduction and fertility in Swiss CD-1
mice usingthe RACB protocol. Data from a
2-week dose-range-finding study (Task 1)
were used to set exposure concentrations for
theTask2 continuous cohabitation study at
100, 375, and 750 ppm in feed. Measures
offood consumption and bodyweights pro-
duced estimated daily dosages of 12, 47,
and 100 mg/kg/day.
One middle dose mouse died during
Task 2, as did 2 high dose mice. These
deaths werejudged by the studypathologist
as not related to NF consumption. Body
weights and food consumption were not
reduced during Task 2. The slight increase
in measured food consumption was
observed to be the result ofexcess manipu-
lation ofthe food by the mice, resulting in
excess spillage.
NF had significant reproductive effects.
Even at the first litter in the high dose
group, fewer litters were delivered (3/18)
compared to the controls (39/40). No high
dose pair delivered a third, fourth, or fifth
litter. In the middle dose group, the pro-
portion of pairs delivering a litter was
reduced starting with the second litter and
progressively decreasing. Accordingly, the
average number of litters per pair was
reduced by23 and 77% in the 375 and 750
ppm groups, respectively. Live pups per lit-
ter were reduced by 40% in the medium
dose group. The reduction in numbers of
pups per litter at the high dose was over-
whelmed by the total absence oflitters.
Adjusted live pup weight dropped by 10%
for the high dose group. Cumulative days
to litterwas not affected.
The last litter from all groups (con-
trol, low, and middle dose) was reared by
the dam until weaning at postnatal day
21. Postnatal survival was reduced by
approximately 30% at the middle dose, and
those pups weighed approximately 20 to
40% less than the controls. The low dose
pups were not different from controls.
After the last litter was reared and
weaned, a crossover mating trial was per-
formed to determine the affected sex, using
control and high dose mice. For pairs con-
taining treated males, 16% fewer (com-
pared to controls) mated, and none ofthe
mated females produced any young. For
pairs with treated females, the number of
live pups per litter was half the control
value of 10 pups per litter. Pup weight
adjusted for litter size was reduced by
approximately 13%.
After Task 3, all Fo mice were killed
and necropsied. There was no effect on
male body weight, while at the high dose,
adjusted liver weight was increased by 5%,
kidney weight was increased by approxi-
mately 20%, and epididymal weight was
reduced by approximately 18%. Absolute
testis weight was 36% ofthe control value.
Epididymal sperm concentrations in the
middle and high dose groups were reduced
byapproximately 20 and 98%, respectively.
Percent motile was unchanged, although
the proportion ofabnormal forms in the
low and middle dose groups was approxi-
mately double and triple, respectively, the
control value. There were insufficient
sperm to evaluate morphology in the high
dose group. Testicular spermatid head
count per milligram oftestis was reduced
in all NF groups, by approximately 16, 20,
and 90%, respectively. Female bodyweight
was reduced by approximately 15% at the
high dose only. Relative kidney weight was
increased by approximately 10%. The
estrous cycle was evaluated only for con-
trols and high dose mice; cycle length was
unchanged at 750, although treated
females spent more time in estrous than
their control counterparts. Microscopically,
treatment-related lesions were hepatic cen-
trilobular hypertrophy and renal nephropa-
thy that were more severe in males than in
females. Seminiferous tubular degeneration
was monotonically increased. No NF-
related ovarian changes were noted.
For the second-generation evaluation,
only low and medium dosed animals were
tested since 750-ppm animals were infer-
tile. Between weaning and mating at
approximately postnatal day 74, there was
approximately 70% mortality in the mid-
dle dose group. For surviving mice, female
body weight in the middle dose group at
the time ofmating was 15% lower than
controls, while male body weight was 7%
less than controls. Mortality and growth in
the lowdose group were unaffected.
In the second-generation mating trial,
the proportion ofmiddle dose pairs mating
and delivering a litter was reduced by
approximately 42%. Those litters were
about half the size of control litters,
although adjusted pup weight did not differ
across groups.
After delivery ofthe F2 litters, the F1
adults were killed and necropsied. For
males, there was no change in bodyweight,
although adjusted kidney weight was
increased by approximately 13% in the
middle dose group. Testis weight was
reduced by approximately 10% in the mid-
dle dose animals, and epididymis weight
was reduced in both the low and middle
dose groups by approximately 12 and
15%, respectively. In the middle dose
group, epididymal sperm concentration
was reduced by approximately 20%, and
the proportion of abnormal forms was
increased by approximately 50%. No
changes in percent motile were seen. In
females, body weight in the middle dose
group was reduced by approximately 10%,
though there were no changes in organ
weights. Estrous cyclicity was unaffected in
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either NF group. NF-exposure-related
microscopic lesions were hepatic cen-
trilobular hypertrophy, nephropathy and
hydronephrosis, and (in males) seminiferous
tubular degeneration. Again, these effects
were morepronounced in males.
Nitrofurazone is a clear reproductive
toxicant in both sexes, producing total
sterility at the high dose, and progressive
infertility at the middle dose in Fo mice.
This was accompanied by changes in
histologic structure and weight ofkidneys
and liver. The effect in males was
stronger, both for reproductive, hepatic,
and renal end points. The second genera-
tion appeared slightly more affected
(reductions in litter size and reproductive
organ weights).
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Summary: NTP Reproductive Assessment byContinuous Breeding Study.
NTIS#: PB92217694
Chemical: Nitrofurazone
CAS# 59-87-0
Mode of exposure: Feed
Species/strain: Swiss CD-1 mice
F generation Dose concentration 100 ppm 375 ppm 750ppm
Bodyweight J_
Kidney weight' t
Liverweight' T, _ _ , _ .-
Mortality , .
Feedconsumption -__ --___-M_ . __(?)
Water consumption
Clinical signs -, _ _-, _ T __ 1
xlitters/pair
#livepups/litter; pupwt./litter I,- .- D.
Cumulativedaysto litter I.D.
Absolutetestis, epididymisweight' I- . , 4
Sexaccessoryglandweight (prostate, seminalvesicle) I_ -_-_ _- _
Epidid. sperm parameters (#,motility, morphology) T T I.D.-, I.D.
Estrouscycle length . *
Determination ofaffected sex(crossover) Male Female Both
Dose level _ 750 ppm
F generation Dose concenitraton 100ppm 375ppm
Pupgrowthtoweaning , . _ *
Mortality -_t- t,t ___
Adultbodyweight _ -4 _
Kidneyweight' _. __, .. ..
Liverweigh' - - - -
Feedconsumption - - - -
Waterconsumption _ - --
Clinicalsigns - - -
Fertilityindex
# livepups/litter; pupwt/litter _ _ -_- _- .
Absolutetestis,epididymisweights , J_, J *
Sexaccessoryglandweigh? (prostate, seminal vesicle)
Epidid. spermparameters(L motility, morphology) - _ _
Estrouscycle length _ - =
Affected sex? Both
Studyconfounders: None
NOAELreproductivetoxicity: <100 ppm
NOAELgeneraltoxicity: 100 ppm
F1 moresensitivethanF0? Yes
Postnataltoxicity: Yes
Legend: -, no change; *, no observation; T or 1., statisticallysignificant change(p<0.05); , no change in males orfemales; ID, insufficient data. 'Adjusted forbody
weight.
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